► This is the first study to examine cross-sector collaborations employed by US rural communities to improve population health, focusing on rural-specific practices, facilitators and challenges. ► This study uses an explanatory sequential design and multiple data sources including County Health Rankings, community health needs assessments, interviews and archives to develop an in-depth understanding of the issue. ► The use of qualitative methods and a small number of cases limits our ability to generalise our findings. ► We only selected rural communities that demonstrated progress towards creating healthy communities and did not include communities lagging in such progress in our study. Thus, the findings may be particular to those similar to the selected communities.
Participants Key informants from local public health departments, hospitals and other health-promoting organisations and groups participated in this study. Twenty-two key-informant interviews were conducted. Participants were selected based on their organisation's involvement in community health initiatives. Results Rural communities used different forms of collaborations, including cross-sector partnership, crosssector interaction and cross-sector exploration, to address community health issues. Stakeholders from public health, healthcare, social services, education and business sectors were involved. Factors facilitating cross-sector collaborations include health-promoting local contexts, seed initiatives that mobilise communities, hospital visions that embrace broad views of health and shared collaboration leadership and governance. Challenges to developing and sustaining cross-sector collaborations include different institutional logics, financial and human resources constraints and geographic dispersion. Conclusions Rural communities use cross-sector collaborations to address community health issues in the forms of interaction and exploration, but real and lasting partnerships are rare. The development, operation and sustainment of cross-sector collaborations are influenced by a set of contextual and practical factors. Practical strategies and policy interventions may be used to enhance cross-sector collaborations in rural communities.
InTROduCTIOn
There is long-standing recognition that where people live greatly influences their chances of being healthy. Schools, workplaces, neighbourhoods and the broader community influence the values that people place on health and their opportunities to make healthy choices. [1] [2] [3] Accumulating evidence supports that upstream social factors (eg, educational attainment, income and occupation) have wide-ranging effects on health across the life course by shaping daily living conditions and influencing downstream determinants of health including health behaviours. [4] [5] [6] Therefore, addressing social determinants of health is critical for any systematic effort aiming to improve population health and health equity. 3 Building on such evidence and a vision to build a Culture of Health in the USA, the Robert Wood Johnson Foundation (RWJF) developed a framework highlighting four action areas that include making health a shared value, fostering cross-sector collaboration, creating healthier, more equitable communities and strengthening integration of health systems and services. 7 8 The focus on fostering cross-sector collaborations to improve well-being reflects a confluence of several motives. First, health is more than the absence of disease and medical care alone cannot improve health without addressing social determinants of health. Second, while the health sectors (eg, healthcare and public health) play a key role in promoting health, they cannot address many social conditions that affect health and health Open access behaviours (eg, access to healthy food, affordable housing and safe environment) by themselves. Cross-sector collaborations have the potential to align resources and contributions of multiple sectors to address these issues. Third, there are numerous examples of cross-sector collaboration that have successfully improved health and wellbeing at organisational or community level. 9 The use of cross-sector collaborations to address public issues has gained increasing acceptance in recent years. 10 11 In the public administration literature, crosssector collaboration refers to 'the linking or sharing of information, resources, activities and capabilities by organizations in two or more sectors to achieve jointly an outcome that could not be achieved by organizations in one sector separately'. 12 Previous studies documented that cross-sector collaboration has been employed in efforts to prevent infectious diseases, address obesity and non-communicable diseases, promote healthy eating and active living, improve early child care and education and advance health-promoting policy. 11 13 14 Research showed that urban communities that engaged a broad array of sectors in population health activities gained sizeable improvement in health outcomes measured as decline in deaths due to preventable causes, including cardiovascular disease, diabetes and influenza. 15 However, our understanding of cross-sector collaborations and their impact draws largely on the experience of urban communities. There is a dearth of research examining the types and forms of cross-sector collaborations employed by rural communities to address community health issues.
To address this knowledge gap, we conducted a multisite case study of four rural communities in a Midwest state in the USA that have demonstrated progress in engaging stakeholders from multiple sectors to create healthier communities. We analysed interview and archival data to examine the types and forms of cross-sector collaborations in these communities and factors facilitating or inhibiting collaborations.
MeThOdS
This study used an explanatory sequential design in which County Health Rankings 16 and other secondary data were analysed to guide case selection, data collection and analysis. 17 We focused on rural communities in a Midwest state of the USA to leverage our knowledge of the community contexts and policies that might influence cross-sector practices. The study was approved by the Institutional Review Board of the University of Iowa.
Case selection
We selected cases based on two criteria. First, we used County Health Rankings to identify rural counties that either have consistently ranked among the top quartile or have shown significant improvement in their rankings between 2010 and 2016. Based on US Department of Agriculture's definitions, counties with an Urban Influence Code higher than two (ie, non-metropolitan counties) were considered as rural counties. 18 The County Health Rankings rank counties or county equivalents within each state using over 30 population-health indicators that are standardised, weighted and summed to measure health outcomes and health factors. Second, we reviewed community health needs assessments and health improvement plans from county health departments and hospitals to evaluate whether a broad definition of health (ie, including well-being, quality of life and social determinants of health) and cross-sector approaches for improving health (ie, including non-health partners) were evident in these documents.
Patient and public involvement
No patient was involved.
data collection
We used RWJF's Culture of Health Action Framework to develop an interview guide. The interview guide included questions related to local activities and experiences in the four action areas, including cross-sector collaborations to improve well-being, integration of health services, promoting health as a shared value and addressing health equity. We conducted 22 semistructured interviews (19 individual and 3 group interviews) with key informants during site visits to the communities. We identified interviewees through a snowball sampling process in which the hospital and public health leaders served as our initial subjects. The interviews represented perspectives of local hospitals, public health departments and other healthpromoting organisations and groups. All interviews were recorded and transcribed after obtaining interviewees' verbal consent. This study was exempted from written consent requirements because it did not involve collection of personal information or physical interactions with the participants. We collected additional archival data on relevant cross-sector programmes and initiatives based on the interviews, which included webpages, newsletters, reports and publications.
Analysis
We developed a coding template based on the Culture of Health Action Framework and preliminary themes identified during site visits. The coding template included the following a priori codes related to cross-sector collaborations: (1) the type and focus of the collaboration; (2) organisations involved and their roles; (3) coordination between organisations; (4) facilitators for collaboration; (5) barriers to collaboration and (6) salient contextual or historical factors.
Two members of the research team read the transcripts and archival data and independently coded relevant segments into the coding template. Emergent codes were used for coding relevant information that did not fall into the prescribed codes. For this analysis, a pertinent emergent code concerned the perceived impact of cross-sector collaborations. Coding team meetings were held to refine the coding template and ensure intercoder reliability. 19 Four investigators independently reviewed the coded data to identify themes. First, we categorised each cross-sector collaboration's type by the health issues it addressed and the form of collaboration by its organising and governance structure. Second, we identified common factors across cases that facilitated or inhibited cross-sector collaborations in the rural communities. Third, we derived themes that interviewees used to explain the impact of cross-sector collaborations on community health and culture. The team discussed the definitions and significance of the identified themes until we reached agreement. 20 
ReSulTS
Key characteristics of the four communities are summarised in table 1. At the county level, total populations range from 12 000 to 25 000 and are greater than 96% white. Poverty rates range between 6.2% and 9.5%. Uninsured rates in these counties range between 3.7% and 9.1%. More than 50% of all employment in the counties are in four major categories: educational services, manufacturing, healthcare and social assistance and retail trade. Two of the four communities are home to small liberal arts colleges.
Types and forms of cross-sector collaborations
We identified 49 collaborative initiatives in these rural communities, which addressed five common types of health issues: physical activity and fitness, nutrition and healthy food access, outdoor environment, public and occupational safety and healthcare access. Table 2 summarises the types and forms of cross-sector initiatives the four communities used to promote health and the collaborators involved in these initiatives. Various organisations and individuals were involved, representing both health and non-health sectors. These included hospitals, public health departments, businesses, K-12 schools, higher education, local government, faith organisations, charity organisations and community activists. A statewide cooperative extension from a land-grant university had local offices in two communities and was active in healthrelated collaborations.
Three unique collaboration forms emerged from our analysis: cross-sector partnership, cross-sector interaction and cross-sector exploration. Cross-sector partnership refers Open access to collaborations in which all participants were fully and equally engaged. Participants could clearly describe a shared leadership and governance structure, and they emphasised joint mission, intense interaction, shared decision-making and collective impact as organising principles. Cross-sector interaction refers to collaborations in which one participant played a leading role with limited or infrequent interactions with other participants. There was no clear evidence of formal governance structure or shared decision-making. An example of a cross-sector interaction is local hospitals sponsoring nutrition education programmes at local schools. Cross-sector exploration refers to organisations working across sectoral boundaries and investing in activities not within their traditional scope of work. One hospital, for example, invested in and operated the only fitness centre in the community. We labelled this form of collaboration cross-sector exploration because there typically was minimum involvement from other collaborators.
Factors facilitating cross-sector collaborations
We identified four facilitating factors for mobilising crosssector collaborations in rural communities (see table 3 ).
Health-promoting context: Interviewees from three communities stated that their communities have historically had a strong and visible culture valuing health and well-being. In the fourth community, interviewees described people's views and expectations about health as rapidly improving. Community members recognised the role of local hospitals, activists and small colleges in fostering health-promoting cultures. Outdoor environment was another contributing factor in one of the communities. Interviewees stated that having a healthpromoting context attracted people with similar mindsets to move into the area, which consequently resulted in a stronger sense of community and health consciousness. Such community context facilitated further communitywide dialogue, activism and collaborations for improving health.
Seed initiative: The lasting impact of seed initiatives was evident in all four communities. One community started a Food and Fitness Initiative for children with the support of a foundation grant. Community activists formed work groups to create policies and practices supporting healthy eating and active living for children, families and community members. The initiative continued to build partnerships with local schools, businesses, government agencies, colleges and foundations to sustain its programmes for more than 7 years. 
Open access

Disconnects potential collaborators with different institutional norms and practices; leads to missed collaboration opportunities; creates redundancy and competition Financial and human resources constraints
Limits support for establishing programmes and facilities; hinders provision of certain services and participation in joint efforts; hinders volunteering Geographic dispersion Obstructs efforts to mobilise potential collaborators and spread progress beyond the core communities; upholds geographic disparities All four communities pursued the Blue Zones Project in the early 2010s. The Blue Zones Project was a community improvement initiative, focusing on improving well-being by prompting communities to make environment, policy and social changes to enable healthy choices. In pursuing the Blue Zones certification, the communities developed and implemented health-promoting programmes such as community gardens, safe walking and biking routes and improvement of outdoor environment. More importantly, the initial effort established a cross-sector committee in each of the four communities that served as a communitywide forum for addressing health issues. Although none of the four communities were certified as Blue Zones, the committees continued to play a central role in promoting health and well-being. One community formalised its Blue Zones committee, which became a non-profit organisation and secured grant funding for additional health initiatives. The other three communities used their committees to coordinate further health initiatives developed by different organisations and groups.
Hospital vision: Almost all interviewees stated that the hospital in their community was leading the way on key health and wellness initiatives. This recognition is understandable considering that hospitals are often the largest employer in rural counties and possess resources and expertise to catalyse health programmes. In all four communities, hospital leaders embraced a broad view of health and developed similar visions to be 'the hub for improving health and well-being'. The visions included an expansion of the hospitals' role in each community and prompted hospitals to initiate collaborations with other sectors. Hospital executives indicated that the visions changed the mindsets of hospital leaders and staff, which paved the way to make investment decisions in initiatives that had a positive, long-term impact on community health despite financial burdens on the institution.
Cross-sector leadership and governance: The interviews indicated that not all cross-sector collaborations operated effectively. One differentiating factor was the leadership and governance structure. Our results show that cross-sector partnerships in which a shared leadership and governance structure was established were rare. Most initiatives employed a cross-sector interaction form where one participant took the leadership role with little shared governance structure or shared decision-making. Organisations participating in cross-sector partnerships indicated that shared leadership helped them create common aims and measures among core partners, mutually reinforce activities and reduce redundancy and competition. It was important for fostering communication and trust. One hospital administrator explained that shared leadership helped to engage partners over time. Beyond the perceived benefits, we observed that collaborations with a shared leadership form tended to make more evident impact because they often developed formal evaluation plans to hold all parties accountable.
Challenges inhibiting cross-sector collaborations
Three inhibiting factors for mobilising cross-sector collaborations in rural communities emerged in our analysis (see table 3 ).
Different institutional logics: Because potential contributors to cross-sector collaborations come from different sectoral and professional backgrounds, they have developed different norms and practices for framing, prioritising and addressing health issues. These differences inhibited collaborations in two ways. First, organisations with different stakeholders and institutional logics found establishing connections with other sectors challenging. This challenge often manifested as difficulties in coordinating different priorities, performance measures and reporting structures. As a result, organisations were reluctant to cooperate with potential partners from other sectors. This was more evident between key institutional players in healthcare and public health sectors. Second, when one collaborator spearheaded projects and framed them narrowly using sectoral or unilateral narratives, it was often difficult to recruit or engage other collaborators. These issues led to missed collaboration opportunities and sometimes resulted in redundancy and competition in programming.
Open access
Financial and human resources constraints: Financial and human resources constraints often inhibited the creation, operation and sustainment of cross-sector collaborations in rural communities. In all four communities, interviewees discussed the limited funding to support services and programmes, particularly the public health services, which constrained organisations from engaging in collaborations. Moreover, external funding sources such as federal grants were not accessible to most rural communities because of eligibility issues or lack of skilled staff to pursue them. The four communities typically relied on local funding sources such as community foundations, donations and tax dollars to support collaborative initiatives. Furthermore, all four communities had difficulty in recruiting volunteers for some programmes, which undermined their sustainability.
Geographic dispersion: Dispersion of rural populations created unique challenges for spreading gains from collaborative efforts to communities on the edge of geographic boundaries. All four case sites acknowledged that their core communities, which were county seats, benefited the most from health initiatives. Distances between rural towns inhibited communication and interaction between potential collaborators and limited the reach of existing collaborations. Members of the geographically dispersed communities often had increased difficulties accessing the services and programmes offered. The lack of public and private transportation options was a significant barrier for certain populations, such as seniors and people who live in poverty.
Perceived impact
We identified three themes related to the perceptions of collaborative health initiatives' impact on community, collaborators and culture. First, interviewees observed changes in behaviours and practices within communities as a result of nutrition education or fitness initiatives. For example, interviewees commented on an increased demand from community members for healthy options that eventually changed menus in certain restaurants. Second, collaborators started to see advantages of working together. One commonly discussed collaborative advantage was better coordination, which led to better use of available resources, less duplication and improved programming. Third, collaborative health initiatives were perceived to lead to a gradual improvement in culture.
Interviewees described examples of people in their communities valuing health more highly and influencing others to lead healthier lives.
Formal evaluation was rarely used in the four communities to assess the impact of specific initiatives. However, two initiatives, both focusing on physical activities and nutrition for K-12 children, routinely collect data on body mass index (BMI), perceptions of fruits and vegetables and perceptions of physical activities. One initiative' evaluation results showed that students with more initiative exposure had slower BMI growth.
dISCuSSIOn This research contributes an understanding of the context, forms and impact of cross-sector collaborations in rural communities. Our findings highlight several important patterns and factors that policymakers and rural communities need to address to enable effective cross-sector collaborations for improving population health.
First, many organisations from different sectors expressed strong interests and initiated actions towards improving population health. Most of them, however, have not been able to establish real and lasting partnerships to address broader community-wide issues or address issues in a systematic way. Institutional differences and resource constraints may play a role in inhibiting cross-sector partnerships. The lack of practical knowledge or a framework for developing cross-sector partnerships in a rural context is another challenge faced by rural communities. Several participants stressed the importance of shared leadership, governance and decision-making in their collaboration experience. Consistent with recommendations from public administration experts, the timing of shared structure formation is critical. 10 21 Collaborations that are initiated by joint effort and that develop a shared governance structure early will have more opportunities to bring together diverse viewpoints, reconcile institutional differences and develop shared action plans. One possible strategy is to encourage healthcare and public health organisations to collaborate with non-health sectors in conducting community health needs assessment and strategic planning.
Second, culture change is a slow process. Although we cannot pinpoint the origin of this process in the four communities, their experiences suggest that actions taken and the culture experienced by community members can mutually reinforce each other. Both community context and seed initiatives facilitated the development of crosssector collaborations, which in turn strengthened a perception of community and culture of health.
Third, some challenges are magnified by the rural context. Specifically, public health departments are often underfunded, which constrains public health professionals to narrowly defined tasks such as vaccination and emergency preparedness while missing opportunities to lead or participate in initiatives for improving broader population health and well-being. Geographic dispersion of communities in conjunction with a lack of transportation options limits the impact of health initiatives in rural communities and subpopulations. Yet no organisation or systematic approach was identified as appropriate for addressing this challenge. Community development organisations, which play an important role in urban settings to address transportation, housing and other community projects, 13 were entirely absent in the four rural communities that we studied.
This study extends the existing literature on the increasing use of cross-sector collaborations in addressing social determinants of health and health promotion 11 14 22 23 Open access by documenting such practices in rural communities. Our findings highlight rural-specific challenges in implementing cross-sector strategies, which require future research and policy interventions to address. Specifically, a collaborative approach to gathering and applying evidence is crucial to implementing effective cross-sector strategies. 24 Thus, the development of an evidence base for rural-specific facilitators, challenges and effective strategies is in demand. Further, many conditions inhibiting rural communities from making progress in closing the rural-urban gap in population health outcomes are impracticable to change with local resources and actions. Such conditions require policy attention and resource commitment to improving social determinants of health in the rural context. 25 Our analysis had several limitations. First, we are limited in our ability to generalise the findings to other rural communities based on only four cases. Local context might significantly influence the types of collaborations and factors contributing to their success. Our findings may not capture the diversity in rural experiences. Second, our data on cross-sector activities were reported by key informants. Although we used snowball sampling to increase the pool of informants, because of recall bias, we may have underreported the number and extensiveness of cross-sector activities in these communities and missed important historical factors that could influence the development of cross-sector collaborations. Third, we focused on rural communities that demonstrated progress towards creating healthy communities to generate knowledge about their experience with crosssector collaborations. We did not include communities lagging in such progress in our study. Thus, we do not know whether rural communities that rank significantly differently on County Health Rankings face different challenges in mobilising cross-sector collaborations to address health issues or they face similar challenges to a different degree.
IMPlICATIOnS FOR POlICy And PRACTICe
Our research offers several practice and policy implications. For rural communities, initiating local actions and changes is imperative for creating healthier communities. Such actions or seed initiatives have the potential to improve local context and culture with lasting impact. Reconciling institutional differences and developing shared leadership and governance in cross-sector collaborations early helps build partnerships, establish common goals, coordinate resources and actions, engage collaborators over time and achieve collective impact. Defining and measuring outcomes early helps all partners see objectives clearly and thus engage in the collaborative effort in such a way that contributes to goal achievement.
For policymakers, broadening the scope of work of local public health departments and supporting them with funding and staff will strengthen the role of the public health sector and facilitate cross-sector collaborations.
Special investments are needed to attenuate the resource and infrastructure barriers in rural communities. For example, funders from both the government and private sectors should consider designing special funding opportunities to support cross-sector collaborations in rural communities, making information more accessible and providing guidelines or technical support to assist rural communities in pursuing such opportunities. Stakeholders at the local, regional and national levels should consider developing policies and incentives to encourage community development organisations to engage in rural community development projects in order to improve key aspects of the community infrastructure.
COnCluSIOn
This study shows that rural communities use cross-sector collaborations to address community health issues in the forms of interaction and exploration, but real and lasting partnerships are rare. The development, operation and sustainment of cross-sector collaborations are influenced by a set of contextual and practical factors. Practical strategies and policy interventions may be used to enhance cross-sector collaborations in rural communities.
